We discuss the compatibility of quantum gravity with dynamical matter degrees of freedom. Specifically, we present bounds we obtained in [1] on the allowed number and type of matter fields within asymptotically safe quantum gravity. As a novel result, we show bounds on the allowed number of spin-3/2 (Rarita-Schwinger) fields, e.g., the gravitino. These bounds, obtained within truncated Renormalization Group flows, indicate the compatibility of asymptotic safety with the matter fields of the standard model. Further, they suggest that extensions of the matter content of the standard model are severely restricted in asymptotic safety. This means that searches for new particles at colliders could provide experimental tests for this particular approach to quantum gravity.
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I. INTRODUCTION: EXPERIMENTAL SEARCH FOR QUANTUM GRAVITY
Research on quantum gravity is theoretical to an overwhelmingly large extent. Experimental guidance to gain a better understanding of the fundamental quantum nature of spacetime is very hard to come by, mostly because the "natural" scale of quantum gravity, set by the Planck mass, M Planck ≈ 10
19 GeV, is much higher than scales that can be accessed, e.g., in collider experiments. Here, our main goal will be to show that nevertheless ongoing searches for new particles at colliders could provide tests of quantum gravity models. We will achieve our goal by showing that, given a particular candidate for a quantum gravity model, namely asymptotic safety, it is not possible to include arbitrary dynamical matter degrees of freedom without destroying the consistency of the theory, at least within the approximation considered in [1] : There are bounds on the allowed number of fermions and scalars within asymptotically safe quantum gravity.
The main idea relies on the fact that the ultraviolet, i.e., microscopic, behavior of quantum field theories, such as asymptotically safe quantum gravity, depends on their field content: Only for specific choices of the field content can we construct a quantum field theory that is ultraviolet (UV) complete, i.e., a theory where we can consistently study arbitrarily high momenta. For instance, Yang-Mills theory in four dimensions is well-behaved in the ultraviolet, where it becomes asymptotically free. In more technical terms, it approaches a noninteracting Renormalization Group (RG) fixed point. At such a fixed point, a quantum theory becomes scale-free, which allows us to study the limit of arbitrarily high momenta, without running into divergences. The fixed point changes its nature radically, if we couple too many quark flavors † Based on a talk given by A. Eichhorn at Theory Canada 9. * pietro.dona@sissa.it ‡ aeichhorn@perimeterinstitute.ca § percacci@sissa.it to Yang-Mills theory: Beyond a critical value, the fixed point becomes ultraviolet-repulsive, and we can no longer study the limit of arbitrarily high momenta. Thus, coupling too many matter degrees of freedom destroys the ultraviolet completion. In quantum gravity, indications for a similar effect were derived by us in [1] : Within an approximation of the Renormalization Group flow, we found indications that quantum gravity cannot become asymptotically safe, if too many matter fields exist. These allow us to set up consistency tests of quantum gravity: If one could show that the model fails to work when coupled to the standard model fields, then it would already be ruled out experimentally. Further, we showed in [1] that the discovery of new particles, e.g., at the LHC, could potentially provide a new way to experimentally rule out asymptotically safe quantum gravity.
II. RENORMALIZATION GROUP FLOW IN GRAVITY AND ASYMPTOTIC SAFETY
Our universe contains gravitational as well as matter degrees of freedom. Here, we will assume that all of these are fundamental, i.e., they should be included in a microscopic quantum description. Our goal will be to find a consistent dynamics for matter and quantum spacetime within the quantum field theory framework. As the Newton coupling has negative mass-dimensionality, the corresponding quantum field theory cannot be asymptotically free: Its negative canonical dimensionality implies that the Newton coupling will grow towards high momenta. This does not rule out the possibility of finding a quantum field theory of gravity: Weinberg has proposed [2] a generalization of asymptotic freedom, where a quantum field theory can be extended to arbitrarily high momentum scales, if it becomes asymptotically safe. Within this scenario, the running, momentum-scale k dependent couplings approach constant, finite values in the ultraviolet (UV). Here, the couplings are taken to be dimensionless, i.e., their canonical scaling dimension is absorbed into an appropriate rescaling by powers of k. This allows to discover Renormalization Group fixed points, at which the theory becomes scale-free, and the limit k → ∞ can be taken safely. This yields a microscopic dynamics, defined by the action at the fixed point. The main difference between asymptotic freedom and asymptotic safety lies in the fact, that in the latter case the fixed point is an interacting one, i.e., (a subset of) the couplings remains finite. On the technical side, the search for asymptotic safety requires a nonperturbative method to discover the fixed point, which can -in principle -lie at large values of the couplings. The notion of asymptotic safety is not restricted to gravity, but is also viable for other quantum field theories [3, 4] . In particular, asymptotic safety as a UV completion for our universe would require that all gravitational and matter couplings approach a fixed point. The main physical assumptions underlying asymptotically safe quantum gravity are that there is no naive fundamental cutoff, i.e., the Planck scale does not play the role of a naive discretization scale (see, however [5] ). Instead, a "quantum-gravity scale", at which the properties of the theory change radically, is generated dynamically, very much like the scale Λ QCD in QCD. A second assumption is that the metric carries the microscopic degrees of freedom in gravity. These two assumptions lead to a mathematical formulation of the theory that differs considerably from most other research on quantum gravity.
In order to study the asymptotic safety scenario, we have to understand the Renormalization Group flow in gravity. It describes how effective theories, encoding dynamics for fields at a momentum scale k, change, when the scale k changes. k can intuitively be understood as the "resolution" scale of the effective theory. To transition from k to, e.g., k − δk, quantum fluctuations in the momentum shell of width δk below k have to be integrated out in the path integral. In this step, quantum fluctuations generate all possible interactions compatible with the field content and symmetries of the theory. Accordingly, the RG flow is set up within an infinite dimensional space of all possible couplings, which is called theory space. For instance, in the case of gravity, theory space contains the Newton coupling, the cosmological constant, and couplings of all possible higher-curvature and higher-derivative operators. The RG flow provides trajectories in this space, parameterized by k, which connect the effective dynamics at all possible scales. We call a theory fundamental, if k can be extended to arbitrarily large values, i.e., into the microscopic regime, and to k → 0, i.e., arbitrarily small momenta, without encountering divergences in any of the couplings. In contrast, a trajectory which hits a divergence at a scale k is called effective, and the scale k should be interpreted as the scale of "new physics". For instance, if the fields that have been used in the description are composite, then k would signal the scale of compositeness. In the case of gravity, we will be looking for trajectories which can be extended up to k → ∞, where the interacting RG fixed point will "protect" the theory from running into divergences.
A. Predictivity in asymptotic safety
In an infinite-dimensional space of couplings, the theory can remain predictive, if the fixed point is UV attractive in only finitely many directions: In that case, one can pick an RG trajectory with vanishing projection on the UV repulsive directions, i.e., a trajectory within the UV critical hypersurface of the fixed point. This ensures that the trajectory hits the fixed point in the far UV. Furthermore, it implies that only finitely many free parameters are left to be determined by comparison with experiment: The infrared values of couplings (or combinations thereof) that correspond to UV attractive eigendirections are free parameters, since any choice of their values is compatible with the fixed-point requirement.
More specifically, let us consider the linearized RG flow around a fixed point with coordinates g j * for the couplings g j . Here, we have made a transition to dimensionless couplings g j =ḡ j k −dg j , where d gj is the canonical dimensionality of the couplingḡ j . Then,
The first term in the expansion vanishes because of the fixed-point requirement, β gj (g i * ) = 0. The solution to this equation reads
Herein, V I are the eigenvectors of the stability matrix
and θ I are its eigenvalues, multiplied by an additional negative sign. The C I are constants of integration. In order to hit the fixed point g j * in the ultraviolet, one has to set C I = 0 for all those eigenvectors for which θ I < 0, i.e., the irrelevant couplings. On the other hand, the C I are abitrary for those directions for which θ I > 0. These are the free parameters of the theory. In the case of the Gaußian, noninteracting fixed point, the θ I correspond to the canonical dimensionality of the couplings. In the case of an interacting fixed point, the critical exponents θ I receive corrections from nonvanishing interactions. The infrared values of couplings depend on the choice of the C I . Accordingly, the free parameters of the theory can be fixed by comparison to experiment in the infrared. To evalute the RG flow within the full theory space is extremely challenging in practice, and one thus resorts to evaluations of the flow within (finite-dimensional) subspaces, i.e., truncations of the full theory space. In the case of gravity, a variety of such truncations have yielded considerable evidence for the existence of an interacting fixed point [6] [7] [8] [9] [10] [11] , see also [12] for further references.
B. Setting a scale in quantum gravity
Most evidence for asymptotic safety relies on the use of the Wetterich equation [13, 14] for the scale dependent effective action Γ k , which includes the effect of quantum fluctuations with momenta higher than k. In quantum gravity, where spacetime itself fluctuates, it is more challenging than within quantum field theories on a flat background to set a scale and sort quantum fluctuations according to their momenta. Every metric configuration in the path integral comes with its own notion of scale, encoded in the Laplacian −g µν D µ D ν . This multitude of possible scale-settings is due to diffeomorphism invariance, which implies background independence and puts quantum gravity on a conceptually very different footing from standard flat-background quantum field theories. Here, the background field method [15] allows to make progress: Picking a (fiducial) background metric g µν facilitates a split of any configuration g µν on the same topology into
The path-integral over g µν can then be evaluated by integrating over configurations h µν , which can have nonperturbatively large amplitudes. The background metric g µν is used to set a scale: Any configuration h µν can be decomposed into eigenfunctions of the Laplacian −D 2 on the background. Contributions with eigenvalue λ > k 2 should be included in Γ k , while those with lower eigenvalue are not yet integrated out. This is facilitated by a scale dependent, mass-like term that is added within the exponential in the partition function, and takes the form h µν R k µνκλ (−D 2 )h κλ (note that we work in a Euclidean setting here). We demand that R k (x) = 0 for x/k 2 > 1, thus ensuring that high-momentum quantum fluctuations are integrated out in the path integral. In contrast, R k (x) > 0 for x/k 2 < 1, such that lowmomentum quantum fluctuations are surpressed and not yet integrated out. The background field method thus provides an answer to the apparent problem of setting a scale in quantum gravity. As a drawback, it implies a technical complication: The dependence of the regulator on the background metric and fluctuation field is such that these cannot be combined into a full metric g µν . The same is true for the gauge-fixing term 1 . This 1 Here, we apply a background-field dependent gauge-fixing of the form
The gauge-fixing and Faddeev-Popov ghost action take the form To derive the beta functions, we will employ the Wetterich equation, that governs the scale-dependence of the effective action Γ k . M. Reuter pioneered its application to gravity in [6] . The Wetterich equation is formulated in terms of the dimensionless scale derivative ∂ t = k∂ k and reads
Herein, the Str stands for a summation over all fields, including a negative sign for Grassmann-valued fields, e.g., fermions and Faddeev-Popov ghost fields. Additionally, the trace stands for a summation/integration over the discrete/continuous eigenvalue spectrum of the regularized nonperturbative propagator Γ
is the second functional derivative with respect to the fields. As a simple example, consider a scalar kinetic term
2 . In that case, Γ
k = p 2 , and the trace will translate into an integral over all momenta.
We will employ a truncation of the theory space where we keep the Newton coupling and cosmological constant, as well as wave-function renormalizations for all matter fields. We will neglect nonminimal matter-gravity couplings and matter interactions. Further, we will introduce a separate wave-function renormalization for the graviton 2 , that we will not identify with the Newton coupling, as in most previous truncations. For the case of pure gravity, a similar distinction has been made in [18] [19] [20] [21] [22] [23] [24] .
Our truncation is given by an Einstein-Hilbert term,
As discussed above, it can be split into a backgrounddependent part g µν →ḡ µν , from which we read off the running of the Newton coupling and cosmological constant. The graviton wave-function renormalization is
Here, we have included a scale-dependent wave function renormalization Zc for the ghosts, that was first studied in [16, 17] . 2 We use the term graviton to refer to the fluctuation field hµν , which however is fully nonperturbative.
then introduced as the prefactor of the quadratic term in the fluctuation field, after we redefine h µν → √ 32πḠh µν :
Here, 1 is the identity in the space of symmetric tensors and K αβρσ = 1 2 (δ αρ δ βσ + δ ασ δ βρ − δ αβ δ ρσ ). The form of W (see eq.(31) of [7] ) is irrelevant for the calculation of the anomalous dimension, as we employ a flat background here. Note that as an approximation (to be disentangled in the future) we will use the background couplingsḠ andλ in the vertices and propagator for the graviton.
Further, the matter action takes the form
with wave-function renormalizations Z S = Z S (k) for the N S scalars and
For the vector bosons with field strength
we have to include a gauge-fixing term, with gauge parameter ξ, and the corresponding ghost term:
Unlike abelian gauge theories in flat space, the ghost fields C i ,C i cannot be neglected, since they couple into the flow of the background gravitational couplings. All wave-function renormalizations Z Φ (Φ = {h, c, S, D, V }) are related to the corresponding anomalous dimensions η Φ by η Φ = −k∂ k ln Z Φ .
In [25] it was shown that only a particular choice of regulator function is compatible with the result obtained from a summation over the eigenvalues of the Dirac operator. In the following, we will use such a regulator, and choose a Litim-type shape function [26] . In [27] , it was shown that coupling fermions to quantum gravity does not necessarily require a formulation in terms of vielbeins, instead a translation into metric fluctuations can be used, as we will do here.
D. The effect of spin-3/2 fields
We will now add a spin-3/2 field, that should be understood as a gravitino, and therefore comes with the corresponding necessity to gauge-fix the local supersymmetry transformation. The action is given by
We will employ a decomposition of the gravitino into irreducible components of SO (5), as we will work on a spherical background in four dimensions, such that Ψ µ = ψ
We follow [28] . The gauge-fixing is of the form
We will set the gauge parameter α = 0 in the following. The presence of the operator / ∇ + i R/3 necessitates the introduction of additional ghosts, known as NielsenKallosh ghosts [29, 30] . Their action reads as follows
where we have introduced a complex commuting Dirac spinor ω (1) and a real anticommuting Majorana spinor ω (2) . The standard Faddeev-Popov ghost term for commuting Dirac spinors is
In the presence of the ghosts, the counting of degrees of freedom for the gravitino works exactly: Ψ µ is a Weyl spinor, with 8 degrees of freedom. The Faddeev-Popov ghosts subtract four, and the Nielsen-Kallosh ghosts subtract another 2, yielding the 2 propagating degrees of freedom of the gravitino. We then choose so-called type-II cutoffs [7, 25] , as used in [1] for all fields. The resulting contributions to the beta functions for G and λ are given in the next section.
III. THE EFFECT OF MATTER ON THE INTERACTING GRAVITATIONAL FIXED POINT A. Perturbative analysis
As a first step, let us consider a simplified truncation, where we disregard all wave-function renormalizations.
We then make a transition to the dimensionless couplings defined by
and then specialize to d = 4. Additionally, we will expand the β functions for G and λ up to second order in λ and G. They take a simple form that is straightforward to analyze:
The first term in each β function comes from the canonical dimensionality of the couplings and would arise in a classical theory, where no quantum fluctuations introduce additional scale dependence. All other terms are induced by matter and gravity loops. Considering the matter-less case N V = N S = N D = N RS = 0, we observe an interacting fixed point at G * = . It lies at a positive value of the Newton coupling, as the term ∼ G 2 in β G comes with a negative sign. Although the microscopic fixed-point value of the Newton coupling is of course not restricted by experiment, it is nevertheless required to be positive (in all known truncations), since β G (G = 0) = 0. In other words, starting with a negative value for G in the ultraviolet, the RG flow stops at G = 0 and can never cross over to the region G > 0 where it has to end up in the infrared to be consistent with our universe. This observation immediately suggests that there will be a bound on the number of fermions and scalars that are consistent with asymptotic safety: Since the terms ∼ N D and ∼ N S in β G come with a positive sign, they can overwhelm the term arising from graviton fluctuations 3 . For N RS = 0 and
the fixed point lies at G * < 0, which is ruled out from observations by the above argument. We can actually sharpen the bound, if we consider β λ : The fixed-point value for λ in the presence of matter is given by
If we demand that the fixed point in the presence of matter is continuously connected to the pure-gravity one 4 , then the singularity at
3 Note that these are the same coefficients that can lead to a lowering of the "quantum gravity scale", i.e., the scale at which G ∼ 1, in the effective-field theory framework [31] . 4 While this requirement is not strictly speaking necessary, we will use it to distinguish fixed points which are likely to be truncation yields a stronger upper bound on the allowed number of fermions and scalars. We conclude that, within the truncation specified above, and for a fixed number of vectors, there is an upper bound on the number of fermions and scalars that are compatible with asymptotic safety. The standard model has 12 vectors (1 photon, 8 gluons and 3 weak bosons), 4 scalars (one Higgs and three Goldstone modes that are "eaten up" by the weak bosons and become their longitudinal degrees of freedom) and 45/2 Dirac fermions. The non-integer number of fermions arises, since the standard model is chiral, i.e., it is constructed from Weyl fermions. In the gravitational β functions, a Dirac fermion essentially equals two Weyl fermions. As the standard model does not include right-handed neutrinos, it contains 45 Weyl fermions. These degrees of freedom are well-compatible with a viable gravitational fixed point in the simplified analysis based on eq. (17) and eq. (18) .
We now turn to supersymmetric models, which must contain a gravitino. As it contributes to the beta function for G with the same sign as the graviton, it allows to extend the number of matter fields slightly in comparison to the gravitino-less case. In particular, simple SUGRA still admits a viable gravitational fixed point. The MSSM+SUGRA, however, contains too many fermions and lies in the excluded region.
B. Full analysis: Bounds on matter
As a next step, we now include the effect of the wavefunction renormalizations for gravitons, ghosts and matter fields, and do not perform a Taylor expansion in the couplings. The β functions for G, λ then depend on the η's and are considerably lengthier and can be found in [1] . The wave-function renormalizations play a special role: As they can be reabsorbed by a redefinition of the fields, there is no separate fixed-point requirement for those; they are called inessential couplings. In other words, the equations for η h , η c and the anomalous dimensions of the matter fields can be solved in terms of G, λ. These can be inserted into β G and β λ , which can then be used to determine the fixed-point coordinates G * , λ * . Once the fixed-point coordinates have been obtained, they can be reinserted into the expressions for the anomalous dimensions, and yield the fixed-point value of the anomalous dimensions. Anomalous dimensions are crucial to deinduced from fixed points which are likely to exist in full theory space: Since the pure-gravity fixed point has been found in numerous different truncations, it is most likely not a truncation artifact. Thus any continuously connected fixed point that is the deformation of the pure-gravity fixed point for nonvanishing matter, is most likely not an artifact. Further fixed points in the case with matter could in principle exist, but would have to be confirmed in extended truncations.
termine the relevant operators at a fixed point. To see this, consider, e.g., an operator of the form φ n with its couplingḡ n , which has canonical dimensionality 4 − n in 4 spacetime dimensions. Rescaling the kinetic term to have canonical normalization 1/2 and switching to dimensionless couplings yields g n =ḡ n k n−4 Z n/2 φ . Thus the beta function for this coupling will contain the terms β gn = (n − 4)g n + η φ 2 g n + .... Accordingly, the critical exponents, which are determined by taking derivatives of the beta functions with respect to couplings, will receive contributions from the anomalous dimension. If we assume that the stability matrix Eq. 3 is diagonal, then the critical exponent corresponding to g n takes the form
where the additional terms depend on the particular coupling under consideration. A negative anomalous dimension shifts critical exponents towards positive values, implying that these couplings can become relevant. Accordingly it will be of interest to us to include the anomalous dimensions, not only because they affect the fixed-point equations, but also to see whether we should expect many relevant directions.
To find the interacting fixed point, we start at a vanishing number of matter fields, where we confirm results in [18, 24] . We then increase the number of matter fields and numerically follow the fixed point. We impose the criterion that G * > 0 and that anomalous dimensions and critical exponents should stay bounded. The reason for the latter criterion lies in the fact that very large critical exponents and anomalous dimensions imply a very significant departure from canonical scaling, in which case our truncation is presumably insufficient, i.e., fixed points with these properties are most likely truncation artifacts. We also demand that the fixed point features two relevant directions. In this way, we again find bounds on the number of allowed fermions and scalars, if the number of vectors is fixed. As an example, in fig. 1 we show the points (N S , N D ) with a viable gravitational fixed point for N V = 0 and N V = 12 and N RS = 0, with the data taken from [1] .
Although the shape of the boundary becomes more complicated, the qualitative results agree with our perturbative analysis.
Fermions shift the fixed-point value of the cosmological constant to negative values; an effect that can also be observed for the standard model. As the RG flow of λ can cross the λ = 0 plane towards the infrared, there is no problem with a negative fixed-point value and the observed small positive value in the infrared.
Most interestingly, we can now study matter theories which are of particular interest, which we report in tab. I.
Again, the standard model lies well within the allowed region. This is a strong hint that, although extended truncations are likely to change the shape of the boundary, the standard model should remain within the al- lowed region also for extended truncations, if they are constructed consistently. As discussed above, anomalous dimensions can shift couplings into (ir)relevance. It turns out that the graviton has a large positive anomalous dimension, shifting the corresponding operators very significantly towards irrelevance, and thus decreasing the number of free parameters, and making the theory more predictive. This effect becomes stronger with an increasing number of matter fields. Although the matter anomalous dimensions are all negative, they are rather small, and thus do not contribute to significant shifts of the critical exponents.
Observationally, we have good motivations to assume the existence of right-handed neutrinos, to allow for neutrino observations, adding 3/2 Dirac fermions to the matter content of the standard model, again leading to an allowed matter theory. Further observationally wellmotivated theories consist of additional matter fields that constitute dark matter, and have to be coupled to gravity. In the simplest case [32] [33] [34] [35] , a single additional scalar could constitute the complete dark matter relic density, and can easily be accommodated in the allowed region. Further single scalars can be introduced in the context of QCD in the form of an axion 5 , or in the context of cosmology.
On the other hand, a large number of scalars and fermions cannot be accommodated, unless a large number of vectors is postulated at the same time. Thus, the matter content of, e.g., the minimal supersymmetric standard model, or particular grand unified theories, is incompatible with a viable gravitational fixed point, at least within the truncation that we considered.
We conclude that only a restricted class of matter models seems to be compatible with a viable gravitational fixed point. This opens the possibility of experimentally testing asymptotically safe quantum gravity, using data from the ongoing search for beyondstandard-model-particle physics scenarios, e.g., at the LHC. Clearly, this should go hand-in-hand with a detailed study of extended truncations, taking into account further terms in the gravitational sector, as well as non minimal matter-gravity couplings and matter self interactions.
Our results suggest that a strategy, in which a consistent quantum theory of pure gravity is constructed first, and matter degrees of freedom are only added later, might actually not be successful, as many choices of matter theories seem to be inconsistent with asymptotically safe quantum gravity.
C. Restrictions on extra dimensions
Further, results we obtained in [1] on scenarios with extra dimensions point to another possibility to test asymptotically safe quantum gravity: In settings with large extra dimensions, a fixed-point search in several truncations [36, 37] revealed a viable pure-gravity fixed point in d ≥ 4. This would suggest that asymptotic safety is compatible with the existence of large extra dimensions, even though they are not required for the consistency of the theory. This could in principle open up the possibility for experimental tests of graviton-induced particle-scattering [38] [39] [40] . However, it turns out that a scenario with universal extra dimensions, where both gravity and matter propagate into the extra dimensions, is incompatible with the existence of the standard model for d ≥ 6 within the above truncation. Generally, the allowed region in the N S , N D -plane for fixed N V shrinks rapidly, as the number of extra dimension is increased. We conclude that an experimental discovery of universal extra dimension could pose a challenge for the asymptotic safety scenario. Note that scenarios in which only gravity can propagate into the extra dimensions are not restricted by these results.
IV. SUMMARY
Asymptotically safe quantum gravity is a model for a quantum field theory of gravity. Considerable evidence for the internal consistency of the model exists, so a next crucial step is to establish a link to observations and experiment. Clearly this is a highly nontrivial challenge. Here, we follow the route started in [1, 41] , which aims at establishing experimental tests for quantum gravity by testing its consistency with observed low-energy properties of matter.
The results reported here suggest that asymptotically safe quantum gravity could pass on important and nontrivial observational consistency test, as results within the truncation in [1] indicate that the standard model matter content is compatible with a viable gravitational fixed point. Studies in extended truncations will allow us to confirm these indications. The limitations of our calculation are obvious: While the "bimetric" structure of gravitational RG flows has been considered, higher-order vertex functions for the graviton could play an important role. Furthermore, non minimal matter-curvature couplings have been ignored and could become important.
In this work, we have added the contribution of spin-3/2 gravitinos. We find that a model of pure supergravity admits an asymptotically safe gravitational fixed point. If we add matter, bounds on the number of allowed matter fields persists. In particular, the matter content of the MSSM is not compatible with a viable fixed point within a model with one graviton and one gravitino.
Keeping these limitations of the current work in mind, we conclude that it could be possible to experimentally test asymptotically safe quantum gravity, at present and future particle colliders and other particle searches: If models such as, e.g., particular supersymmetric models, were confirmed experimentally, the results presented here would suggest that there is no viable gravitational fixed point. (In such a case it might be crucial to include supersymmetric interaction terms in extended truncations and use regulators which respect supersymmetry [42] .)
This provides a possible experimental test of asymptotically safe quantum gravity, and might allow significant progress in the search for a consistent model of quantum spacetime.
